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© Safety syringe having a needle to be retracted and canted, within a protective sleeve. 
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© A shielded safety syringe (1) comprising a cylin- 
drical outer protective sleeve (2), a cylindrical inner 
needle carrier (18) movable axially through the outer 
sleeve, and a double-ended hypodermic needle (8) 
retained at a distal end of the needle carrier and 
movable with the carrier through the sleeve. A move- 
ment of the inner needle carrier through the outer 
protective sleeve correspondingly causes the needle 
to be relocated from an axially extended position 
(FIG. 4), at which to make a veni puncture through a 
patient's tissue, to a retracted position (FIG. 5), at 
which the needle is completely surrounded and 
shielded by the outer sleeve to permit a safe han- 
dling and disposal of the syringe. When the needle 
is located in the retracted position, a portion of the 
needle carrier (30), may be rotated and the needle 
thereby canted toward the outer sleeve to prevent 
both access to the needle and the return of the 
needle to the axially extended position, whereby to 
avoid an accidental needle strike and the spread of a 
contagious and, possibly life threatening, disease. 




FIG I 
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SAFETY SYRINGE HAVING A NEEDLE TO BE 



TECHNICAL FIELD 



This invention relates to a shielded safety sy- 
ringe having an outer protective sleeve and a re- 
tractable, double-ended needle which is moved 
through the outer sleeve between axially extended 
and retracted positions. Means are provided for 
canting the needle at the retracted position to pre- 
vent both access to and return of the needle to the 
axially extended position. 



BACKGROUND ART 



Syringes are used for a variety of purposes. By 
way of example, the syringe may be used for 
vacuum tube phlebotomy, where one or more sam- 
ples of a patient's blood are successively drawn 
into respective evacuated blood collection tubes by 
way -of a double-ended hypodermic needle can- 
nula. Such a syringe may be used to treat a patient 
having a communicatable disease. Prior . to disposal 
of the syringe, the hypodermic needle is some- 
times broken to prevent reuse. Health care workers 
are especially susceptible to accidental and poten- 
tially infectious needle strikes due to the careless 
handling or breaking of the needle and disposing of 
the syringe after use. The resulting mini-accidents 
caused by an accidental needle strike typically 
requires a blood test for such diseases as AIDS 
and hepatitis. The corresponding cost and ineffi- 
ciency of testing health care workers who have 
received an inadvertent needle strike result in con- 
siderable waste, which may be particularly to a 
health care facility which is striving for economy. 

The following U.S. Patent relates to a means 
for canting a single-ended needle at the interior of 
a hollow cylinder: 

Patent No. 4,804,370 issued February 14, 1989 to 
Terry M. Haber et al and entitled "DISEASE CON- 
TROL SYRINGE HAVING A RETRACTABLE NEE- 
DLE". 



SUMMARY OF THE INVENTION 

In general terms, a shielded safety syringe is 
disclosed comprising a cylindrical outer protective 
sleeve, a cylindrical inner needle carrier movable 
axially through the sleeve, and a double-ended 
hypodermic needle supported at a distal end of the 
needle carrier, such that the needle is aligned 



(ACTED AND CANTED WITHJN A PROTECTIVE SLEEVE 

coaxially with respect to the outer sleeve and the 
inner carrier. The needle communicates with an 
evacuated blood collection tube at the interior of 
the outer sleeve. A position control button projects 
5 from the needle carrier and is received within and 
slideable through an axially extending guide chan- 
nel which is formed in the outer sleeve. Proximal 
and distal locking detents are formed at opposite 
ends of the guide channel in which the position 
io control button is received and locked to retain the 
needle carrier, and the needle supported thereby, 
at relatively proximal or distal positions relative to 
the outer sleeve. 

A portion of the distal end of the inner needle 
75 carrier at which the needle is retained is pivotally 
connected to the needle carrier. That is, one end of 
said distal end portion is hingedly connected to the 
needle carrier and the other end is detachably 
connected to the carrier, such that the distal end 

20 portion may be rotated and the needle thereby 
canted toward the outer sleeve. A catch projects 
from the distal end portion at which the needle is 
retained and is received in and slideable through 
an axially extending catch slot which' is formed in 

25 the outer sleeve. The guide channel and catch slot 
are arranged in parallel alignment with one another, 
with the guide channel having a longer length than 
the catch slot. Accordingly, the axial movement of 
the position control button through the guide chan- 

30 nel causes the corresponding axial movements of 
the inner needle carrier through the outer sleeve 
and the catch through the catch slot. 

In operation, the position control button is 
moved from the distal locking detent of the guide 

35 channel to the proximal locking detent to cause a 
corresponding movement of the inner needle car- 
rier proximally through the outer sleeve and a re- 
location of the needle from an axially extended 
position relative to the outer sleeve, at which to 

ao make a vent puncture through the tissue of a 
patient and thereby obtain a blood sample, to a 
retracted position, where the needle is completely 
surrounded and shielded by the outer sleeve. How- 
ever, inasmuch as the catch slot is shorter than the 

45 guide channel, the catch will be engaged and bloc- 
ked by the end of the catch slot before the position 
control button is received in the proximal locking 
detent of the guide channel. Therefore, as the 
needle carrier continues to move proximaJly 

so through the outer sleeve for relocating the needle 
to the retracted position, the distal end portion of 
the needle carrier at which the needle is retained 
will be rotated, such that the needle is canted 
towards and bent against the outer sleeve. Accord- 
ingly, access to and reuse of the needle is prohib- 
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ited. Moreover, with the needle canted and the 
position control button received within the proximal 
locking detent, redundant locking means are pro- 
vided to prevent a return of the needle to the 
axially extended position, whereby to avoid an ac- 5 
cidental needle strike and the spread of a conta- 
gious and, possibly life threatening, disease. 

BRIEF DESCRIPTION OF THE DRAWINGS 70 

FIG. 1 illustrates an exploded view of the 
safety syringe which forms the present invention; 

FIG. 2 is a front plan view of an inner needle 
carrier which forms the safety syringe of FIG. 1; 75 

FIG. 3 is a bottom view of the needle carrier 
of FIG. 2; 

FIG. 4 shows the safety syringe in an as- 
sembled configuration with a hypodermic needle in 
an axially advanced position for making a veni 20 
puncture through a patient's skin .to collect a blood 
sample; and 

FIG. 5 shows the safety syringe with the 
hypodermic needle relocated to a retracted position 
so as to be canted towards and bent against an 25 
outer sleeve which forms the safety syringe of FIG. 
1. 



30 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



The shielded safety syringe which forms the 35 
present invention is now disclosed while referring 
to the drawings. FIG. 1 shows an exploded view of 
the syringe 1 which includes a hollow, cylindrical 
(e.g. molded plastic) outer protective sleeve 2 hav- 
ing an open proximal end and a substantially 40 
closed distal end. A flange 4 extends around the 
open proximal end to facilitate the handling and 
operation of syringe 1. An opening 6 (best shown 
in FIGS. 4 and 5) is formed in the distal end of 
outer sleeve 2 to accommodate the neck of the 45 
soon to be described inner needle carrier 18 (best 
shown in FIG. 4), whereby a double-ended hy- 
podermic needle cannula 8 can be relocated to an 
axially advanced position relative to sleeve 2 at 
which to make a veni puncture 'through the skin of so 
a patient. 

An axially extending guide channel 10 is 
formed through one side of the outer sleeve 2. 
Guide channel 10 includes coextensively formed 
proximal and distal locking detents 12 and 14. The 55 
diameters of locking detents 12 and 14 are larger 
than the width of guide channel 10. An axially 
extending catch slot 16 is formed through another 



side of outer sleeve 2, such that the channel 10 
and slot 16 are arranged in parallel alignment with 
one another. Catch slot 16 extends from adjacent 
the distal end to approximately the mid-point of 
outer sleeve 2, such that guide channel 10 has a 
longer length than catch slot 16. The functions of 
guide channel 10 and catch slot 16 will be de- 
scribed in greater detail hereinafter. 

Safety syringe 1 also includes a hollow, cylin- 
drical (e.g. flexible molded plastic) inner needle 
carrier 18 having an open proximal end and a 
substantially closed distal end. When in the assem- 
bled relationship (e.g. of FIG. 4), needle carrier 18 
is adapted to be received within and coaxially 
aligned with outer sleeve 2 so as to be moved 
axially therethrough. 

Referring concurrently to FIGS. 1-3 of the 
drawings, needle carrier 18 includes a distaily ex- 
tending, screw-threaded neck 20 which surrounds a 
relatively small opening 22 formed in the distal end 
of needle carrier 18. The opening 22 is sized to 
receive a screw-threaded hub (designated 24 in 
FIG. 4). Hub 24 is bonded (e.g. molded) to a 
conventional double-ended hypodermic needle 
cannula 8. In the assembled relationship (of FIG. 
4), the screw-threaded hub 24 is mated to the 
screw-threaded neck 20 of needle carrier 18, such 
that needle 8 is retained at the distal end of the 
needle carrier in coaxial alignment with the outer 
sleeve 2 and the inner carrier 18. Accordingly, 
needle 8 is movable axially with inner needle car- 
rier 18 through the outer sleeve 2 between an 
axially extended position (as illustrated in FIG. 4), 
at which to extend outwardly past the distal open- 
ing 6 in outer sleeve 2 to make a veni puncture 
through the patient's skin and thereby draw a blood 
sample, and a retracted position (as illustrated in 
FIG. 5), at which to be completely surrounded and 
shielded by the outer protective sleeve 2. The 
needle 18 communicates with a conventional evac- 
uated fluid (e.g. blood) collection tube 26 at the 
interior of the outer sleeve 2, so that the patient's 
blood sample can be safely stored and transported 
for subsequent study. 

Extending outwardly from one side of needle 
carrier 1 8 is a position control button 28. Extending 
outwardly from another side of needle carrier 18 is 
a catch 30. As will soon be explained, position 
control button 28 and catch 30 are adapted to be 
received in and slide through the guide channel 10 
and catch sot 16, respectively, of outer sleeve 2 for 
the important purposes of controlling the position of 
needle 8 relative to outer sleeve 2 and for auto- 
matically causing the needle to cant so that the 
needle may be destroyed and reuse thereof pre- 
vented after the last blood sample has been col- 
lected. 

To this end, position control button 28 includes 
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a relatively narrow stem 32 located between rela- 
tively wide and oppositely disposed shoulder and 
finger pad portions. A pair of short, parallel aligned, 
axiaily extending slots 34 are formed through nee- 
dle carrier 18 at opposite sides of position control 
button 28 to permit button 28 to be rotated into the 
locking detents 12 and 14 of guide channel 10 so 
that button 28 may be moved through guide chan- 
nel 10 to change the position of needle carrier 18 
relative to outer sleeve 2. that is to say, a flexible 
locking spring 36 is established between axial slots 
34 by which to normally bias the relatively wide 
shoulder portion of control button 28 into receipt by 
either the proximal or distal locking detent 12 or 
14. As will soon be explained, the position control 
button can be depressed and, thereby, rotated into 
detent 12 or 14 to move the wide "shoulder portion 
thereof out of said detent and permit the narrow 
stem 32 to slide through guide channel 10 so that 
the needle carrier 18 (and the needle 8 connected 
thereto) can be relocated from the proximal end 
towards the distal end of outer sleeve 2, or visa 
versa. 

The catch 30 of inner needle carrier 18 pro- 
jects outwardly from a tab 40 that is detachable 
from the side of the needle carrier. The tab 40 is 
coextensively connected to a portion 41 of the 
distal end of needle carrier 18 at which the hub 24 
is connected and the needle 8 is retained. Distal 
end portion 41 is pivotally connected to the needle 
carrier 18 at a living hinge 42 (best shown in FIG. 
3) formed at the distal aspect of the carrier. As will 
be described in greater detail when referring to 
FIGs. 4 and 5, the movement of catch 30 through 
the catch slot 16 controls the detachment of tab 40 
from needle carrier 18 and the rotation of the distal 
end portion 41 around hinge 42, so that needle 8 
can be canted toward the outer sleeve 2. 

FIG. 4 of the drawings shows the syringe in an 
assembled configuration with the inner needle car- 
rier 18 located within and moved axiaily through 
the outer protective sleeve 2, such that needle 8 is 
in an axiaily extended position. The position control 
button 28 is received through the distal locking 
detent (designated 14 in FIG. 1) and catch 30 is 
received in catch slot 16. Accordingly, the needle 
carrier 18 is locked at a relatively distal position 
within the outer sleeve 2. More particularly, the 
relatively wide shoulder of position control button 
28 is located within locking detent 14. Therefore, 
position control button 28 is blocked from sliding 
proximally through guide channel. 10, inasmuch as 
the diameter of the shoulder is larger than the 
width of the channel 10. Hence, the needle carrier 
18 is retained at the distal position with the needle 
3 projecting outwardly through the distal opening 6 
in outer sleeve 2 for making a veni puncture 
through the skin 44 of the patient. 



An evacuated blood collection tube 26 is in- 
serted through the open proxirrial end of outer 
sleeve 2 until the needle 8 penetrates a rubber 
stopper 46 of tube 26 so as to communicate with 
5 the interior thereof. Accordingly, one or more sam- 
ples of the patient's blood may be automatically 
drawn into successive blood collection tubes 26 via 
needle 8. When the last blood sample has been 
taken, the needle 8 is withdrawn from the patient's 
io skin 44 and the blood collection tube 26 is re- 
moved from outer sleeve 2, so that the blood 
sample can be centrifuged and studied. 

Referring concurrently to FIGS. 1 and 5 of the 
drawings, the needle 8 is retracted and canted 

75 within the outer sleeve 2, so that syringe 1 may be 
safely discarded while preventing reuse of the nee- 
dle and avoiding the potential for exposing a health 
care worker to an accidental needle strike. More 
particularly, the position control button 28 is de- 

20 pressed, whereby to cause locking spring 36 of 
needle carrier 18 to rotate inwardly and thereby 
locate the relatively narrow stem 32 of button 28 
within the distal locking detent 14. Inasmuch as the 
diameter of stem 32 is less than the width of guide 

25 channel 10, the button 28 is now free to slide 
through channel 10. Manually sliding the button 28 
axiaily and proximally through channel 10 causes 
inner needle carrier 18 to be moved proximally 
through outer sleeve 2, such that needle 18 is 

30 relocated from the axiaily extended position (of 
FIG. 4) to a retracted position. Moreover, the catch 
30 of needle carrier 18 rides through catch slot 16. 

As previously disclosed, the length of guide 
channel 10 is longer than the length of catch slot 

35 16. Therefore, the proximal movement of position 
control button 28 through channel 10 will cause 
catch 30 to reach the end of catch slot 16 before 
button 28 is received in proximal locking detent 12. 
With catch 30 located at the end of catch slot 16, 

40 the continued proximal movements of position con- 
trol button 28 toward distal locking detent 12 and 
needle carrier 18 through outer sleeve 2 automati- 
cally causes the tab 40, to which catch 30 is 
connected, to become detached from the side of 

45 carrier 18 and rotated around the hinge 42 (in the 
direction of reference arrow 48). Accordingly, the 
distal end portion 41 of needle carrier 18, at which 
the needle hub 24 is connected is correspondingly 
rotated, whereby to cant needle 8 relative to the 

so longitudinal axis of syringe 1 and towards the outer 
sleeve 2. 

When the position control button 28 is received 
and locked within distal locking detent 12, the distal 
end portion 41 of inner needle carrier 1 8 has been 
55 sufficiently rotated so that the needle 8 is moved 
into contact with and bent against the side of outer 
protective sleeve 2. Hence, the inner needle carrier 
18 is locked at a proximal position relative to outer 
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sleeve 2 with needle 8 safely retained at the re- 
tracted position and completely surrounded by out- 
er sleeve 2 to avoid an accidental needle strike. 
Moreover, and by virtue of the present invention, 
the needle 8 is canted and bent to prevent access 
to and reuse of the needle. What is more, and 
unlike any known shielded safety syringe, the 
health care worker is also protected against an 
accidental needle strike via distal opening 6 in 
outer sleeve 2 in the event that the needle 8 should 
be inadvertently returned toward the axially ex- 
tended position (of FIG. 4). That is to say, the 
canted orientation of needle 8 (i.e. out of alignment 
with opening 6) prevents the relocation of needle 8 
from the retracted position of FIG. 5 to the ex- 
tended position of FIG. 4. Thus, the canted and 
bent needle 8 acts as a redundant safety locking 
feature (along with the receipt of position control 
button 28 in proximal locking detent 12) which 
blocks the movement of needle 8 outwardly from 
outer sleeve 2 via the distal opening 6 thereof. 

In view of the foregoing, a disposal cartridge is 
created (in FIG. 5) having the inner needle carrier 
18 locked in a proximal position with needle 8 
retained in a retracted position within outer sleeve 
2. The needle 8 is canted, bent, surrounded, and 
shielded by the outer sleeve 2, so that syringe 1 
may be safely handled while avoiding the possibil- 
ity of a needle strike and the spread of a conta- 
gious and, possibly life threatening, disease. 

It will be apparent that while a preferred em- 
bodiment of the invention has been shown and 
described, various modifications and changes may 
be made without departing from the true spirit and 
scope of the invention. Having thus set forth a 
preferred embodiment of the invention, what is 
claimed is: 

Claims 

1. A syringe (1) characterized by: 
an outer cylinder (2); 

a needle carrier (18) movable axially through said 
cylinder; and 

a hypodermic needle (8) retained by said needle 
carryier and movable therewith through said cyl- 
inder such that said needle can be advanced to a 
first position, at which said needle projects out- 
wardly from said cylinder so that a fluid may be 
supplied via said needle to the interior of said 
cylinder, or said needle can be retracted to a 
second position, at which said needle is surround- 
ed and shielded by said cylinder to prevent an 
accidental needle strike; 

said needle being interconnected with said needle 
carrier so as to be rotatabie with respect to said 
needle carrier and thereby canted relative to the 



longitudinal axis of said outer cylinder when said 
needle is located at the second, retracted position 
surrounded by said cylinder. 

2. The syringe (I) recited in claim 1, further 

5. characterized by means to anchor said needle (8) 
at the second, retracted position with said outer 
cylinder (2) after said needle has been rotated and 
canted to prevent a relocation of said needle to the 
first, outwardly projecting position. 

io 3. The syringe (1) recited in claim 1, further 

characterized by a guide channel (10) formed in 
and extending axially through said outer cylinder 
(2) and a position control button (28). extending 
from said needle carrier (18) to be received in and 

75 slideable through said guide channel for moving 
said needle carrier axially through . said outer cyl- 
inder and for correspondingly moving said needle 
(8) from the first to the second position. 

4. The syringe (1) recited in claim 3, wherein 
20 said guide channel (10) has first (14) and second 

(12) locking detents located at opposite ends there- 
of for receiving said position control button (28) and 
thereby retaining said needle (8) at either the first, 
outwardly projecting position or the second, re- 
25 tracted position, respectively, depending upon the 
location of said needle carrier (18) relative to said 
outer cylinder (2). 

5. The syringe recited in claim 3, further char- 
acterized by a catch (30) extending outwardly from 

30 said needle carrier (18) and a catch slot (16) 
formed in and extending axially through said outer 
cylinder (2), said catch being received in and 
slideable through said catch slot when said needle 
carrier moves through said outer cylinder, said 

35 guide channel (10) being of longer length than said 
catch slot (16). 

6. The syringe (1) recited in claim 5, further 
characterized by hinge means (42) interconnected 
between said needle carrier (18) and said needle 

40 (8) around which said needle is rotated and canted 
when the position control button (28) of said needle 
carrier moves through said guide channel (10) a 
greater distance than the distance moved by the 
catch (30) of said needle carrier through said catch 

45 slot (16). 

7. The syringe (1) recited in claim 6, wherein 
said needle carrier (18) comprises first and second 
ends, said first end having said position control 
button (28) extending therefrom and said second 

so end retaining said needle (8) and having said catch 
(30) extending therefrom, said hinge means (42) 
interconnected between the first and second ends 
of said needle carrier so that said second end is 
rotatabie relative to said first end around said hinge 

55 means for canting said needle when the position 
control button of said first end moves through said 
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guide channel (10) a greater distance than the 
distance moved by the catch (30) of said second 
end through said catch slot (16). 

8. The syringe (1) recited in claim 1, wherein 
said needle carrier (18) comprises first and second 5 
ends pivotally interconnected with one another, 
said second end retaining said needle (8) thereat, 
and said syringe • further characterized by hinge 
means (42) located between the first and second 
ends of said needle carrier, such that said second w. 
end is rotatable relative to said first end around 
said hinge means for canting the needle relative to 
the longitudinal axis of said outer cylinder (2). 

9; The syringe (1) recited in claim 1, wherein 
said outer cylinder (2) has an open end to receive is 
a blood collection tube (26) therewithin and said 
hypodermic needle (8) is double ended, one end of 
said needle extending into said cylinder and 
aligned to be in fluid communication with the blood 
collection tube when said tube is received by said 20 
cylinder; the opposite end of said needle being 
movable between said first and second positons, 
depending upon the location of said needle carrier 
(1 8) relative to said cylinder. 

25 
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FIG 3 FIGS 
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